P ain is one of the most common symptoms reported by patients in all health care settings. Compared with other medical conditions, it is viewed as a major health burden (Argoff & Fine, 2010) . Efforts to improve pain management have been the focus of numerous professional bodies and accreditation agencies, resulting in national standards for the assessment and treatment of pain (Layzell, 2008) . Pain management is now guided by clinical standards of care in most health care organizations (Rejeh, Ahmadi, Mohammadi, Kazemnejah, & Anoosheh, 2009) . Despite these initiatives, inconsistent and inadequate pain management in all patient populations continues to be reported as a major problem (Layzell, 2008) .
Numerous reasons for poor pain management have been reported in the literature. The problem is complex and involves not only health care systems, organizations, and professionals, but also patients themselves (Layzell, 2008) . Barriers to good pain management have been identified and studied (Middleton, 2004) . Reports suggest that knowledge deficits among care providers play a major role (Jastrzab, Fairbrother, Kerr, & McInerney, 2003 /2004 McCaffery & Robinson, 2002) . Nurses, who spend more time with patients than any other members of the health care team, are said to be the cornerstone of pain management (Rejeh et al., 2009) . Nurses' role includes ongoing pain assessment, initiation of pain relief strategies, and evaluation of the effectiveness of pain treatment (Horbury, Henderson, & Bromley, 2005; McCaffery, Ferrell, & Pasero, 2000) . Given this important role, nurses' knowledge of and attitudes toward pain management have been the subjects of numerous studies (Horbury et al., 2005; Lui, So, & Fong, 2008; McCaffery et al., 2000) . In a review of 20 studies conducted from 1992 to 2001, Gordon et al. (2002) outlined a trend indicating that although the frequency of nursing pain assessment has increased, a corresponding reduction in patients' perceived pain intensity was not observed. More recent reports suggested that this lack of knowledge results in negative attitudes among nurses and continues to impede nurses' efforts to manage pain (Rejeh et al., 2009) .
Despite decades of research, advanced technology, and improvements in therapeutic measures, pain management continues to be a challenge for health care providers. The aim of this project, therefore, was to gain a better understanding of registered nurses' knowledge of and attitudes toward pain management before the implementation of clinical practice guidelines. Clinical nurse specialists at a large urban health care facility collaborated to design and conduct this descriptive study. It was anticipated that the study findings would identify knowledge gaps, or more specifically, assist continuing educators with a clear direction regarding what would influence the manner in which nurses were treating pain in the study facility.
rEVIEW OF THE LITErATurE undertreatment of Pain and Knowledge Gaps
A significant number of hospitalized patients experience unrelieved pain, the consequences of which have been well documented and include decreased patient satisfaction, delays in recovery time, decreased quality of life, and increased costs to the heath care system (Innis, Bikaunieks, Petryshen, Zellermeyer, & Ciccarelli, 2004) . Research suggests that limitations in nurses' knowledge about pain assessment and management persist and contribute to inadequate pain care. Several authors have reported that nurses are more likely to respond to patients who show overt, nonverbal expressions of pain compared with more stoic, smiling patients (Matthews & Malcolm, 2007; McCaffery et al., 2000; McCaffery, Pasero, & Ferrell, 2007) . Other investigators reported that nurses are reluctant to accept patients' self-reports of pain or believe that patients may overreport their pain (Horbury et al., 2005; Matthews & Malcolm, 2007) . In a large study exploring nursing opinions about pain, researchers concluded that there is a tendency for nurses' personal opinions about patients' pain to influence their choice of opioid dose (McCaffery et al., 2000) . Nurses' concerns about patient addiction and respiratory depression are suggested in the literature as likely causes of the undertreatment of pain (Horbury et al., 2005; Jastrzab et al., 2003 Jastrzab et al., /2004 McCaffery & Ferrell, 1999; McCaffery & Robinson, 2002) .
Factors Influencing Pain Knowledge and Attitudes
Several studies have explored the influence of various factors, such as work setting, age, professional experience, and education, on nurses' knowledge and attitudes in relation to pain management. The evidence is not conclusive. Nurses employed in critical care (Jastrzab et al., 2003 (Jastrzab et al., /2004 Naser, Sinwan, & Bee, 2005) , oncology (McCaffery & Robinson, 2002) , and palliative care (Wilson, 2007) have been reported to achieve higher mean knowledge and attitude scores compared with nurses working in other areas of practice. In contrast, Buckner (2008) found no correlation between the critical care setting and nurses' knowledge.
In (2002) found that younger nurses were more likely to obtain lower mean knowledge and attitude scores regarding pain management compared with older nurses. Jastrzab et al. (2003 Jastrzab et al. ( /2004 reported contradictory results in relation to age. Two studies identified a positive correlation between years of professional experience and nurses' knowledge about pain management (McCaffery & Robinson, 2002; Rieman & Gordon, 2007) . Interestingly, Jastrzab et al. (2003 Jastrzab et al. ( /2004 found that less experienced nurses had higher scores, whereas Buckner (2008) found no correlation. Findings in a study with hospice/oncology nurses suggested that years of experience did not influence nurses' knowledge about pain (Wilson, 2007) .
A limited number of studies have examined the relationship between formal nursing education and nurses' knowledge of pain management. McCaffery and Robinson (2002) , along with Buckner (2008), found that nurses with advanced nursing education scored higher on knowledge of pain management surveys. Where do nurses receive and update their knowledge about pain management? The literature points to nursing education curricula, hospital orientations, peers, and continuing education programs as primary sources of nurses' knowledge about pain (Cason, Jones, Brock, Maese, & Milligan, 1999) , the content and effectiveness of which can vary widely. A 2007 survey of Canadian university undergraduate programs showed that pain education is virtually nonexistent in the curricula of health care professional faculties (Watt-Watson, McGillion, & Hunter, 2007) . Despite the vast amount of research conducted to date, study findings identifying which groups of nurses employed in an acute care environment would most benefit from targeted pain education remain inconsistent. Without such information, the ability to substantively influence the pain experience for hospitalized patients remains elusive.
METHODs

Design and sample
This descriptive study was conducted in an urban tertiary care hospital in midwestern Canada. The convenience sample was drawn from 761 full-time or parttime registered nurses who administer analgesia as part of their practice. They came from a variety of clinical units, including surgery, woman and child, cardiac sciences, medicine, family medicine, geriatric-rehabilitation, emergency, mental health, and the hospital float pool.
research Instrument
A self-administered one-page data collection survey was created for the study (Figure) . It included questions about demographic information, such as age, gender, education, years of experience, and pain knowledge, and an abridged version of the Ferrell and McCaffery (2008) Knowledge and Attitudes Survey Regarding Pain (KASRP). The study team had concerns that the original KASRP tool would be viewed by potential participants as too long to complete during work time. To optimize the response rate, the researchers elected to use only the 22 true and false questions included in the KASRP instrument.
The KASRP tool has been used extensively and has undergone rigorous psychometric testing. Content was derived from current standards of pain management, and content validity was established by review of pain experts. Construct validity was evaluated by comparing scores of nurses with varying levels of expertise, from students to senior nurses and pain experts. Test-retest reliability was established (r > 0.80) and internal consistency was shown, with a coefficient alpha of 0.85 (Ferrell & McCaffery, 2008) . Questions 9, 17, and 18 were amended to reflect local practice and available medications in Canada. The survey questionnaire was pretested on 39 nurses. No further revisions were required.
Procedures
Ethics approval was obtained from a university research ethics board and the study hospital research review committee. The list of potential participants was obtained from the human resources department. Hospital volunteers delivered the study packages to unit-based staff mailboxes. The package included a letter of invitation to participate, the survey questionnaire, and a selfaddressed return envelope. Participation was voluntary. Completion and return of the questionnaire indicated consent to participate in the study.
Data analysis was performed with SPSS, version 14, software (SPSS Inc., Chicago, IL). Inferential and descriptive statistics, including frequency, percentage, mean, and standard deviation, were used to reflect cohorts of participants rather than individuals. Nonparametric testing, including Spearman's rho, the Mann-Whitney U test, and the Kruskal-Wallis test, were conducted to explore variables that were believed to influence pain knowledge scores. Statistical significance was preset at an alpha level of 0.05.
rEsuLTs
Three hundred twenty-four nurses returned the surveys, for a response rate of 43%. The majority of respondents were female (93%), with a mean age of 42 years (SD = 10.1 years). One hundred eighty-seven nurses (58%) were diploma-prepared, and 42% held bachelor's The Journal of Continuing Education in Nursing · Vol 42, No 6, 2011 Earn 2.3 Contact Hours cne arTiClE or master's degrees. Participants had a mean of 17 years of professional work experience (SD = 10.6 years). Years of experience ranged from 24% with more than 25 years of professional experience to 22% with 5 years or less of professional experience. The majority (68%) reported working in surgery, woman and child, and cardiac sciences. Sixty-six percent rated their pain management knowledge as good. Survey scores were reported as the percentage of correct responses; these ranged from 40.9% to 100.0%, with a mean score of 79.0%. Almost half of the participants (48.8%) scored 80% or higher.
Further analysis showed areas of knowledge that were particularly challenging as well as areas of strength. The five true and false questions most likely to be answered correctly focused on attitude, assessment of children's pain, and basic knowledge of pain medication administration. In contrast, the five questions least likely to be answered correctly were related to specific medications or medication categories and their dosages.
Correlations between demographic variables and overall survey scores were measured by Spearman's rho. Three variables were significantly correlated with survey scores: age (p < .001), years of professional experience (p < .01), and educational level (p < .001). No significant correlations were found between survey scores and area of clinical practice or desire to learn more about pain management. Using the Mann-Whitney U test for significance, the study showed that bachelor's-and master's-prepared nurses achieved significantly higher scores compared with diploma-prepared nurses (p < .001). The Kruskal-Wallis test found statistically significant differences in scores between cohorts of nurses in relation to their age and years of experience (p < .004).
Post hoc, pairwise comparisons were performed using the Mann-Whitney U test to specifically isolate differences in scores between cohorts of nurses in relation to the demographic variables of age and experience. Nurses older than 55 years had scores significantly lower than those of nurses 20 to 45 years (p < .05). Similarly, nurses 46 to 55 years were significantly more likely to have lower median scores than nurses who were 26 to 35 years (p < .04). The study showed that nurses with 5 years or less of professional experience obtained higher median scores than those with either 6 to 15 years or more than 25 years of professional experience (p < .02).
DIsCussION
The management of pain has become a focus in many Canadian hospitals. Providing adequate pain management is contingent on the knowledge, skills, and attitudes of care providers. Identifying knowledge gaps before planning educational opportunities is essential to address learning needs effectively.
In this study, 49% of nurses achieved a score of 80% or more (18 or more correct questions), a level identified by McCaffery and Robinson (2002) as the minimum necessary to ensure optimal pain management. This represents a higher proportion of nurses "passing" than in other studies that used a modified version of the KASRP (Innis et al., 2004; McCaffery & Robinson, 2002; Naser et al., 2005; Tapp & Kropp, 2005; Wilson, 2007) . Whether this difference is clinically significant is unknown.
Nurses' age, experience, and level of education significantly affected the survey score. Unlike the findings of McCaffery and Robinson (2002) and Riemen and Gordon (2007) , in the current study, younger nurses and those with fewer years of experience scored higher than older nurses and those with more years of experience. The stronger performance by nurses with fewer years of experience may be a consequence of their more recent formal educational program. University-prepared nurses scored higher than diploma-prepared nurses, which is consistent with the findings of Buckner (2008) . This could be a reflection of differences in course content, variations in teaching modalities, or greater understanding of evidence-based practice, or it may simply be that the diploma-prepared nurses in this study were more likely to have received their formal education some years ago (Samuels & Fetzer, 2009) .
Questions 5, 9, 18, 19, and 21, relating to pharmacology, were scored the lowest (Figure) . Similar findings have been reported by others (Erkes, Parker, Carr, & Mayo, 2001; Jastrzab et al., 2003 Jastrzab et al., /2004 McCaffery & Ferrell, 1999; McCaffery & Robinson, 2002; Tapp & Kropp, 2005) , particularly with questions involving knowledge of opioids (Horbury et al., 2005; Lui et al., 2008; Matthews & Malcolm, 2007; McCaffery & Robinson, 2002) . Opioid "phobia" may be the result of overconcern about medication addiction and respiratory depression when opioids are used (Coulling, 2005; Horbury et al., 2005; Jastrzab et al., 2003 Jastrzab et al., /2004 McCaffery & Ferrell, 1999; McCaffery & Robinson, 2002) . Nurses may perceive physicians and pharmacists as pharmacology experts and rely on their expertise for direction with analgesia regimes. Wilson (2007) suggested that some nurses may feel a sense of powerlessness when there is an analgesic order with limited flexibility to tailor the drug or dosage to the particular situation.
Although it is respectable, the sample size represents less than 50% of potential participants. The use of convenience sampling may have increased bias in that those who were interested in participating and learning more did so. Some nurses may have elected not to participate Earn 2.3 Contact Hours cne arTiClE because they had concerns about their level of knowledge in this area. For reasons previously explained, comparing the current results with other published research using a modified KASRP tool and unknown reliability and validity may be viewed as inappropriate.
Although self-reporting is often used in research studies, participants may have discussed questions or attempted to seek answers from other sources. Some participants may have answered questions in a professionally or socially desirable fashion. Additionally, several respondents "skipped" questions that were then scored as wrong answers. The assumption that the respondents did not know the answers may have been incorrect.
As with similar studies of nurses' knowledge of and attitudes toward pain management, this study found knowledge gaps among acute care nurses. On an encouraging note, 95% of respondents indicated a desire to learn more about pain management. The findings of this study can be used to design educational opportunities to meet nurses' specific needs. Information on the pharmacology of analgesics and adjunct medications is required. Particular attention must be given to "older" nurses who have different learning needs. Samuels and Fetzer (2009) suggested that assisting experienced clinicians to integrate current evidence into practice requires different educational strategies, such as case study analysis or clinical discussion, as opposed to lecture methods, which may work well with novices. The results also provide a benchmark to evaluate the effectiveness of future education in the study facility.
It appears that education alone may be insufficient to change practice, especially because there has been limited improvement in pain management over the last three decades (Wilson, 2007) . Some have suggested that the aim should be to change the entire culture within any given organization to one that clearly assigns ownership for pain assessment and management and empowers nurses to exert greater influence in managing patients' pain experiences (Layzell, 2008; Wilson, 2007) . Strong nursing leadership and support from clinical nurse specialists, nurse educators, and administrators is needed to introduce and sustain practice changes. As identified by other authors, optimal quality care is dependent not only on a culture of learning but also on a cohesive professional team (Coulling, 2005; Wilson, 2007) . Interprofessional collaboration with colleagues from medicine and pharmacy is also essential to ensure effective, individualized pain management. Lastly but equally important, the patient or public needs to be part of this team effort if pain management is to be improved.
The battle to achieve effective pain management is ongoing, despite years of intense effort by all those involved. Further research on pain management is integral to ensuring that continuing education is effective in improving nurses' knowledge, attitudes, and skill in pain management and patient care.
CONCLusION
Pain management continues to be a challenge in all health care facilities. Most sources cite a lack of knowledge among care providers as one of the main reasons for inadequate pain relief. Research has identified some areas, such as pharmacology, where nurses in particular lack knowledge. The findings of this study provide a better understanding of nurses' learning needs in relation to pain management. Continuing education opportunities are essential to achieve improvement in patient care.
Although education is acknowledged as one of the key aspects of improving pain management, it alone will not raise the bar. Health care practitioners, professional bodies, health care organizations, and researchers must continue to dig deeper in their efforts to find ways to ensure that pain is no longer a burden to patients, their families, and the health care system. 
1
Nurses are the cornerstone of pain management; continuing education is key to their ability to provide optimal care related to pain. 2 research indicates that knowledge gaps in pain management exist among cohorts of nurses, in particular, the pharmacology of analgesics and adjunct medications.
